Parturition is associated with changes in the production of inflammatory mediators by gestational tissues. An explant system was established to study the change in response of human amnion to various regulating factors during labour. Disks of tissue (6 mm) were excised from amnion membranes obtained either at term by Caesarian section before labour (n = 5\p=n-\6) or after spontaneous vaginal delivery (n = 3\p=n-\7). After 24 h equilibration in media, the tissues were treated with interleukin 1\ g=b\(10 ng ml \m=-\1), tumour necrosis factor \g=a\ (100 ng ml \m=-\1), lipopolysaccharide (5 \g=m\gml \ m=-\ 1) and dexamethasone (1 \g=m\mol l \ m=-\ 1) or an appropriate vehicle control for 24 h (n = 3 wells per treatment). Media were harvested and interleukin 10, interleukin 6 and prostaglandin E2 concentrations were determined by immunoassay. In tissues taken both before and after the onset of labour, basal interleukin 10 production by amnion explants was near to the limit of detection. Basal production rates of PGE2 by amnion explants were significantly higher (P < 0.0012; Mann\p=n-\Whitney U test) in tissues taken during labour than in tissues taken before the onset of labour, while interleukin 6 production was not significantly altered by labour. Production rates of interleukin 6 and prostaglandin E2 were significantly increased by interleukin 1\ g=b\ , tumour necrosis factor \g=a\and lipopolysaccharide in explants from tissues taken during and before labour, while the responsiveness of interleukin 10 production to these treatments was inconsistent. Dexamethasone had no effect on interleukin 6 production by amnion explants, but significantly inhibited prostaglandin E2 production, although this inhibition was approximately 30% lower in tissues obtained after the onset of labour. These results support the presence of inflammatory positive feedback cycles, coincident with a deficiency of an anti-inflammatory factor within gestational tissue, which may be involved in the progression or maintenance of labour.
Introduction
Amniotic fluid contains detectable quantities of a variety of immunomodulatory factors. These include proinflammatory cytokines (for example, interleukin Iß (IL-lß), tumour necrosis factor (TNF-oc), and derivatives of arachidonic acid metabolism, such as prostaglandins (PGs) . The concentrations of these substances in amniotic fluid increase with labour at term, and preterm in the presence of intrauterine infection (Hillier et ah, 1990; Romero et ah, 1991 Romero et ah, , 1992 Romero et ah, , 1994 Romero et ah, , 1996 Laham et ah, 1993;  Opsjon et ah, Halgunset et ah, 1994; Stallmach et ah, 1995; Gomez et ah, 1997) . Indeed, the increased concentration of cytokines, particularly of IL-6, in the amniotic fluid may be of use as a diagnostic indicator for intrauterine infectionassociated preterm labour and delivery (Dudley et ah, 1994a; Andrews et ah, 1995 (Howard and O'Garra, 1992; Moore et ah, 1993; Mosmann, 1994; Cadet et ah, 1995; Roth et ah, 1996; Dudley et ah, 1997b;  Jones et ah, Paradowska et ah, 1997; Trautman et ah, 1997) . Interleukin 10 displays predominantly inhibitory effects on cell-mediated inflammatory reactions throughout the body (Howard and O'Garra, 1992) . With respect to the tissues of pregnancy, cytokine and prostaglandin production by human chorion, decidual and placental cells in culture are inhibited by IL-10 (Dudley et ah, 1994b , 1996b  Spencer et ah, and Trautman, 1994; Kelly, 1994; Mitchell et ah, 1995; De Jongh et ah, 1996; Dudley et ah, 1996a; Laham et ah, 1996; Petraglia et ah, 1996; ah, 1997; Keelan et ah, 1997) . It has been reported that amnion cells in monolayer culture express only a very weak mRNA signal for IL-10 and do not secrete detectable quantities of IL-10 protein (Trautman et ah, 1997 (Mitchell et ah, 1988; Potestio et ah, 1988; Gibb and Breton, 1993; Economopoulos et ah, 1996) . The net effect of these opposing actions by glucocorticoids on amnion prostaglandin production has yet to be clarified.
The importance of inflammatory processes in labour has been postulated for some time (Opsjon et ah, 1993; Halgunset et ah, 1994; Kelly, 1994; Romero et ah, 1994 Romero et ah, ,1996 Dudley et ah, 1996a 
Cytokine immunoassays
Interleukin 10 and IL-6 were measured by enzyme-linked immunosorbent assays (ELISA). The ELISA for IL-6 was performed as described by Keelan et ah (1997) . The assay was performed with a sensitivity of approximately 20 pg ml1 and an intra-assay precision of 5.5%. Interassay precision was 16.1%. The IL-10 ELISA used a monoclonal anti-human IL-10 capture antibody combined with a biotinylated rat anti-human IL-10 detection antibody. The signal was quantitated using streptavidin-alkaline phosphatase with pnitrophenol phosphate. The standard curve for the IL-10 assay ranged from 0 to 2500 pg ml""1. The assay performed with a sensitivity of about 15 pg ml-1 and an intra-assay precision of 2.6%. Interassay precision was 11.2%.
Prostaglandin E, immunoassay
Media were assayed for PGE2 by a direct radioimmunoassay similar to that described by LundinSchiller and Mitchell et ah (1991) , with the exception that the antiserum used was raised in house in rabbits against supernatant (bound fraction) was determined in a scintillation counter. Curve fitting and data extrapolation were performed using Ultraterm II software (Wallac Oy, Finland) . No Basal IL-10 production by amnion expiants was near to the limit of detection in all tissues (Fig. 1) . Two of the six NL placentae produced a small amount of IL-10 (< 1.4 pg mg-1 tissue per 24 h), while production rates from all of the SL placentae were below detection limits. There was no significant difference between IL-10 production rates before and after labour (median = 0.25 and 0.19 pg mg1 tissue per 24 h, respectively).
Regulation of IL-6, IL-10 and PGE, production by inflammatory mediators before and after labour Interleukin 6 production from tissues taken both before and after labour showed a 3-7-fold increase relative to controls in response to IL-lß (10 ng ml"1) and an approximate twofold increase in response to TNF-rx (100 ng ml-1) (Fig. 2 ). There were no significant changes in IL-6 production in response to LPS from tissues taken before labour whereas, in tissues taken after labour, LPS did induce a significant increase in production to approximately 3.5-fold of control production. In absolute terms, IL-6 production rates in response to IL-lß and TNF-oc were similar in tissues taken before and after labour, while median IL-6 production in response to LPS was significantly greater in tissues taken after labour (Table 1) .
The responsiveness of IL-10 production by amnion expiants was inconsistent. In general, IL-10 production remained below detection limits but, occasionally, a small response was evident. In the two NL placentae that had detectable basal IL-10 production rates, production of IL-10 was stimulated by IL-lß (2-25-fold), TNF-cx (3-16-fold) and LPS (approximately fivefold). Interleukin 10 production rates from the other four placentae remained below detection Basal production of interleukin 10 (IL-10), prostaglandin E2 (PGE2) and by expiants of amnion tissues taken before (NL; = 6) and after (SL; = 7) labour. All points below the dashed line were below the limit of detection for the IL-10 assay. Horizontal bars represent the medians (median IL-10 production was below the limit of detection). There was a significant increase in PGE, production after labour (P < 0.001); however, there were no significant differences between IL-10 and IL-6 production rates by tissues taken before or after labour. Results were analysed by Mann-Whitney U test for non-parametric data. (Romero et ah, 1988 (Romero et ah, ,1989 Bry and Hallman, 1991; Pollard and Mitchell, 1993; Perkins and Kniss, 1997) . In each case, responsiveness (measured as a percentage increase) of PGE2 production was slightly less in tissues taken after labour. However, owing to the large labour-associated increase in PGE2 production, this decreased responsiveness may reflect an attenuated capacity for increased PGE2 production in the tissues taken after labour. Nevertheless, the results provide evidence against a heightened response to inflammatory stimuli during labour. In contrast, although amnion IL-6 production was increased to a similar extent by IL-lß and TNF-in tissues taken both before and after labour, LPS was only effective in inducing IL-6 production in tissues taken after labour. The fact that LPS was able to induce PGE2 production with similar efficiency in both categories of tissue indicates that the LPS receptor is present in the amnion before and after labour. This finding may imply that the link between the LPS receptor and IL-6 production is not functional, or is perhaps blocked, until after labour onset. Alternatively, changes in the cell population of the membranes with labour may explain these observations. Since an increase in basal IL-6 production by tissues taken during labour was not detected in the present study, this increased responsiveness to LPS would seem to be disassociated with a broader increase in sensitivity to inflammatory signals in this tissue. Although some effects of IL-6 on placental hormone production have been described (Neki et ah, 1993; Stephanou and Handwerger, 1994) , the role of IL-6 in pregnancy awaits elucidation. Interleukin 6 has been shown to be capable of stimulating prostaglandin production in gestational tissues (Mitchell et ah, 1991) (Sun et ah, 1996) . The lack of effect of dexamethasone on amnion IL-6 production is in contrast to findings in dispersed cell cultures (Keelan et ah, 1997) , which highlights the potential differences in response characteristics of tissue expiants compared with dispersed cells.
Cells typically associated with IL-10 production, such as macrophages, are normally present in low numbers in the amnion mesenchyme (Bulmer and Johnson, 1984) . However, production by amnion cultures has been reported as unmeasurable, despite low concentrations of IL-10 mRNA expression in this tissue (Trautman et ah, 1997 (Mosmann, 1994; Fushimi et ah, 1997) Although production of IL-10 by amnion has been demonstrated, the present results neither prove nor disprove the hypothesis that this tissue is a major contributor to the IL-10 in amniotic fluid (Heyborne et ah, 1994; Greig et ah, 1995; Dudley et ah, 1997a) . As there are no data on the passage of IL-10 across the membranes, it remains a possibility that amniotic fluid IL-10 originates in the decidua, chorion or placenta, all of which are known to produce this cytokine (Cadet et ah, 1995; Bennett et ah, 1996; Roth et ah, 1996;  Dudley et ah, 1997b; Jones et ah, 1997; Paradowska et ah, 1997; Trautman et ah, 1997) . Kent et ah (1994) 
